Inhibition of drug efflux in mycobacteria with phenothiazines and other putative efflux inhibitors.
Mycobacteria are responsible for some of the oldest diseases known to man, usually associated with high morbility and mortality rates. An example is tuberculosis (TB), a major public health problem that accounts for eight million new cases each year. Furthermore, the increase of multidrug and extremely-drug resistance seriously threatens the success of the TB control programmes. Resistance to anti-mycobacterial drugs is often due to spontaneous mutations in target genes, followed by selection of resistant mutants during treatment. However, this does not explain all cases of drug resistance and other mechanism(s) may be involved, namely efflux pumps that extrude the drug to the exterior of the cell. Efflux pumps are becoming attractive drug targets for the development of new anti-mycobacterial compounds and several efflux inhibitors have been developed and published in patent applications (i.e., WO2004062674, US2004204378, US2003118541, WO2008141012, WO2009110002, WO2010054102). However, none of these inhibitors is used in clinical practice. This review will focus on the potential use of efflux inhibitors as adjuvants of the anti-mycobacterial therapy, an approach that may restore the activity of antibiotics that are subject to efflux and render the mycobacteria more susceptible to drugs transported by these pumps.